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Abstract: There is evidence that increasing the Length of Stay (LOS) contributes to the sustainability
of destinations. This paper analyzes LOS determinants in the Schist Villages Network (SVN) in
Portugal, where almost half of the visitors are same-day visitors. Given that these visitors generate
more environmental impacts, an increase in LOS would help guide tourism towards more sustainable
standards. The analysis was performed using several Heckman selection models. Unlike the
findings of previous studies, LOS depended mainly on the characteristics of the trip and the
destination—not on visitor profile—and can therefore be considered a highly specific form of tourism.
Comparatively, motivations associated with rest, residents’ hospitality, and local produce consumption
encourage visitors to extend their stay, thereby boosting tourism sustainability. The SVN is also shown
to have various cultural and heritage resources that are currently highly valued. However, the leisure
offer is insufficient to increase LOS. Furthermore, conventional advertising was not shown to be
effective in raising LOS compared with word-of-mouth (WOM). The paper concludes that measures
should be adopted to increase the local produce offer, retain population, maintain traditional village
activities, and attract visitors from nearby regions. These actions could increase overnight stays and
LOS, contributing to more sustainable development.
Keywords: length of stay; sustainability; rural areas; motivation; Heckman models
1. Introduction
Tourism has become one of the world’s most dynamic industries. International tourist arrivals
have practically tripled in the last two decades, rising from 531 million in 1995 to 1401 million in 2018 [1].
Projections indicate that this growth will continue in the future, reaching 1800 million international
arrivals by 2030 [2]. It is clear that tourism plays a prominent role in the economy of many regions and
countries, generating positive impacts, but it is also evident that, more recently, the focus has been
on its negative impacts, especially as a consequence of massification, the congestion of public space,
the increasing housing rentals, the rise in CO2 emissions, and the degradation of certain natural and
heritage resources [3–9].
In Europe, the expansion of tourism has occurred mainly in cities, towns, and suburbs, with rural
areas accounting for only a third of the total overnight stays in the European Union between
2012 and 2018 [10]. However, a number of studies have highlighted the potential of tourism as
a driving force for rural areas and its contributions to sustainable economic development and residents’
well-being. Specifically, tourism is highlighted as a useful instrument for the diversification of the
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productive structure, generating income, and creating jobs, in many cases for women, which is of
particular relevance in an environment where female participation in the labor market remains low.
Furthermore, the creation of this type of employment contributes to reducing emigration and the
depopulation of the rural environment. The role of tourism in retaining certain essential services that
would disappear in its absence has also been highlighted [11–16].
In contrast, other studies have drawn attention to the limitations of tourism as an instrument for
diversification and regional development [17]. Others have qualified the dimension of its impacts,
which may be limited by questions such as infrastructures, accessibility, a lack of attractions, the sizes
of establishments, the greater weight of domestic demand, or the low number of activities carried
out by tourists in rural areas [18–24]. These limitations are an obstacle to the economic viability of
businesses and condition the role of tourism as a strategy for revitalizing the rural environment.
Taking into account the dichotomy between the positive and negative effects and the limitations
of tourism in rural areas, the ideal solution would be to find specific formulas for sustainable
tourism in rural areas. A number of studies have indicated that sustainable tourism formulas
are effective potential tools for generating income and rejuvenating traditional industries in rural
areas [25–27]. Sustainability implies maximizing profit whilst minimizing environmental and social
costs. Therefore, it means achieving the highest net benefits derived from tourism. Greater sustainability
will boost the well-being of society while, at the same time, reducing environmental damage. In addition,
sustainability will not only benefit destinations and the environment, but it will also be positive for
visitors’ own experiences and satisfaction levels [28].
We consider that the evolution of two variables contributes to a greater net impact of tourism in
rural areas: The reduction in the percentage of same-day visitors and a longer length of stay (LOS).
The higher the percentage of same-day visitors, the fewer the positive impacts and the greater the
negative ones will be. It is clear that same-day visitors spend less than tourists and exert more pressure
on the resources of natural areas. Firstly, accommodation is one of the most important expenditures of
tourists in the destination, and secondly, non-overnight visitors tend to stay in central locations and
visit major tourism attractions, putting pressure on resources [29–31].
Increasing LOS is as important in generating additional benefits as it is in reducing the negative
effects of tourism [32]. Firstly, the increase in LOS will alleviate the overcrowding of certain
areas while offering opportunities for others that would be left out of tourism development [33].
Secondly, the increase in LOS allows for slow consumption that encourages the creation of jobs and the
conservation of local products and resources, thus contributing to sustainability [34,35]. Finally, from an
environmental point of view, higher LOS implies a lower impact on the environment. Following [36],
it must also be remembered that greater LOS implies carrying fewer visitors and, consequently,
fewer transport infrastructure requirements, lower land needs, lower energy consumption, and lower
greenhouse gas emissions [37,38]. Therefore, one of the main goals of tourism management agents is
to design policies that encourage greater LOS.
Despite the relevance of these two factors in boosting the net impacts of tourism, we were unable
to locate any papers that analyze the determinants of LOS in rural areas. To fill this gap, our empirical
analysis focuses on the Schist Villages Network (SVN), a set of 27 villages located in 19 municipalities in
the center of Portugal. It is an experience developed with the help of an EU community-based initiative
known as the Schist Villages Network Program, which, supported by the participation of various
stakeholders, has recovered the architectural and cultural heritage, generated income, and created jobs.
The main goals of this paper are to identify the LOS in the case of SVN and analyze whether the
factors underlying the decision to stay overnight and those affecting the number of overnight stays
differ. In this study, we use Heckman selection models that allow for the differentiation between the
factors determining the decision to stay overnight and those affecting the number of overnight stays.
This methodology also enables us to distinguish between same-day visitors and tourists. This paper
aims to contribute to understanding of the SVN’s tourism characteristics from the perspective of
LOS as well as the factors behind the decision to stay overnight and those affecting the number of
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overnight stays. Determining whether these factors are the same is crucial because the economic
and environmental impacts of tourists and same-day visitors are very different. Furthermore, a joint
analysis of both decisions is necessary, since the number of overnight stays depends on the initial
decision of whether to stay overnight or not. Finally, clarifying the drivers of both decisions allows for
the formulation of policies aimed at increasing the relative weight of tourists with respect to same-day
visitors, thereby increasing the sustainability of tourism. The conclusions drawn here can be extended
to other rural tourist destinations characterized by a large number of same-day visitors and short
average tourist stays.
2. Length of Stay: Importance and Determinants
There is a broad consensus in scientific literature regarding the importance of LOS in tourism
management. Although some studies have found that average daily spending is higher in short
stays [39,40] the average spending per trip is heavily influenced by the LOS [41,42]. In addition, the LOS
conditions the environmental impacts of tourism. The use of fossil fuels and the resulting emissions
are the main environmental problem related to tourism [43,44]. Indeed, transport is the activity that
impacts most negatively on the environment [37]. If LOS is reduced, more visitors will be required
to maintain revenue, which will mean a greater use of transportation and, therefore, an increase in
greenhouse gas emissions. Conversely, an increase in LOS will increase economic benefits without
increasing environmental damage [31,38,45]. At the same time, an increase in LOS will allow tourists
to abandon the usual circuits in the destination, thereby benefiting more peripheral locations [33].
The decision whether or not to stay overnight has important consequences in terms of economic or
environmental impacts. When comparing same-day visitors and tourists, the latter spend more because
accommodation expenditure is a key component of overall tourist spending in a destination [46].
In addition, same-day visitors have a limited time and, therefore, they focus on the main attractions [47],
which, as Reference [36] (p. 2089) noted, makes it difficult “to distribute tourism’s benefits to a greater
number of stakeholders, specifically in more peripheral regions”. This means that the socioeconomic
impacts are fewer in the case of same-day visitors, and the negative impacts on natural and heritage
resources increase.
In recent years, evidence has pointed to a downward trend in LOS [36,48,49]. Taking into account
this trend and the importance of LOS for destinations, a significant number of studies have focused on
the study of LOS and its determining factors. As examples, we will cite some of the most relevant
works that have been published in the last decade.
In research focused on low-cost tourism in Catalonia (Spain), Reference [50] used duration models
to analyze the determinants of LOS, identifying as significant factors nationality, age, education, type of
occupation, type of accommodation, season of travel, and destination area. In turn, Reference [51]
analyzed LOS in Spain with a random-parameter logit model. Their empirical results indicated that
income, household size, age, distance, motivations, size of the city of origin, and available days are
significant factors. In addition to some determinants previously referred to, such as age and education,
Reference [29], using duration models, identified other significant determinants, such as the type of
hotel, the prime motivation for trip, events, climate, the beach, and hospitality, when they analyzed
LOS in the golf tourism segment in the Algarve (Portugal). Reference [52] used a truncated Poisson
regression to analyze LOS in the Balearic Islands (Spain) and found familiarity with the destination,
the number of tourist trips, and the number of people in the group to be significant determinants. In an
analysis of LOS in Madagascar, Reference [53] used duration models and found that nature, gastronomy,
the sea, life style, the physical appearance of the population, and security were relevant factors.
When analyzing factors influencing the LOS in cultural tourism in Bolzano (Italy) using
a zero-truncated negative binomial model, Reference [54] identified the costs associated with the
journey to be a key element. The analysis of LOS in senior tourism conducted by [55], based on
a negative binomial model, revealed that factors such as visiting friends and relatives, accommodation
type, lone travel, and certain activities were all significant. In an analysis of the LOS in Brazil with
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duration models, Reference [56] identified the following significant determinants: Multi-destination
travel, travel purpose, transport mode, type of accommodation, group size, previous visits, season,
expenditure, and type of destination. Reference [57] analyzed LOS in the segment of student tourism
and found booking time, daily trip costs, the tourism and trip motivations, the gender, and the trip
month to be significant factors. He used the ordinary least squares model, the zero-truncated negative
binomial model, and the Weibull survival model. In a project focused on international tourism in
south-west Norway, Reference [31] explored the aspects influencing planning LOS using a binary
logistic regression, finding that perceptions of the time ‘needed’ for desired activities, limited holiday
leave, and budgets were the most important aspects. Finally, Reference [30] analyzed the factors
influencing LOS in the city of Santiago de Compostela (Spain) using five alternative Heckman selection
models. The results of their work show that different factors related to tourists, travel, and the
destination itself significantly determine LOS. More specifically, they found that foreign visitors
traveling for business or MICE (Meetings, Incentives, Conferences and Exhibitions) reasons are the
most likely to stay for longer periods.
Although there are many studies analyzing the tourism demand in rural areas [58–60],
including some that focus on the determining factors of spending [61], we failed to find any that focus
exclusively on analyzing LOS determinants. For this reason, we consider that our work is pioneering
in its nature and that the results shed light on LOS determinants in rural areas.
3. Materials and Methods
3.1. Study Area Description
The Schist Villages Network (SVN) is situated in the center of Portugal (Figure 1). Supported by
several public programs and initiatives, the SVN project originated in 2000. The project has evolved over
the years, and the network currently comprises 27 villages. One of the strengths of the SVN area is its
natural and historical environment with ample opportunities for use as a tourist resource, which caters
to the growing demand in the rural tourism segment. This demand, which, in many cases, originates in
cities, seeks leisure in contact with nature, the local population, and the endogenous territorial resources.
The SVN allows the tourists to enjoy nature and discover the region’s cultural traditions.Sustainability 2020, 12, x FOR PEER REVIEW 5 of 20 
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The SVN is an example of collaboration between the various stakeholders: The administration,
private companies, and the local population. The Network’s action lines include the revalorization
of cultural heritage and the use of built architectural heritage and endogenous resources [62]. In this
sense, houses were rehabilitated and infrastructures were built, fostering the socioeconomic fabric and
a renewal of the arts and crafts. A differen iated tour sm brand w s also created for the Network based
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on the authentic values of the endogenous resources as intangible cultural heritage and deeply rooted
customs [63–66].
A total of 70 establishments make up the network’s accommodation offer, totaling nearly 1000 beds.
Tourists’ demand for regional gastronomy is covered by a group of 13 restaurants that are members of
the Network, which also includes 18 “Schist Villages Shops”, where a wide range of local produce and
traditional handicrafts can be acquired. Moreover, the Network territory features around 700 km of
walking trails through magnificent country and mountain landscapes, as well as 900 km of bicycle
routes, with different levels of difficulty supported by six Mountain Bikes (MTB) centers. The region
has 50 river beaches where bathing is possible in summer [67]. The villages offer a varied recreation
program throughout the year, tailored to the specific characteristics of each season. There is also space
for activities that encourage tourists’ contact with culture, local heritage, and the authenticity of the
population and local customs.
3.2. Questionnaire Survey and Data
The survey instrument consisted of a questionnaire divided into three main sections. Section 1
consisted of a set of questions designed to identify visitors’ previous experiences in the SVN and
how they heard about the Network. Section 2 included a set of questions intended to assess
the SVN’s prior image as well as visitors’ motivations and satisfaction levels. Section 3 included
a miscellaneous set of questions covering aspects such as the tourists’ profile, the trip characteristics,
and the destination characteristics.
The survey instrument was revised and finalized in accordance with feedback from a pilot sample
of 15 visitors to the SVN. The final questionnaire included two types of questions. On the one hand,
a nominal scale was used for the questions related to the visitor’s profile, the travel characteristics,
and destination characteristics. On the other hand, in the questions related to previous image,
motivation, and satisfaction, the respondents were asked to rate their evaluations on a five-point
Likert-type scale.
In this study, previous image and satisfaction were assessed using a single-item method, and the
respondents were asked to rate their previous image and satisfaction with the activities and overall travel
experience on a five-point Likert scale (1 = very dissatisfied and 5 = very satisfied). For motivation,
13 items were rated on a five-point Likert scale, where 1 = most disagree and 5 = most agree.
An exploratory factor analysis (EFA) was conducted to identify the underlying dimensions of visitors’
motivation, and the arithmetic means of items included within each factor obtained were used in the
subsequent analysis.
It is widely accepted that motivation is one of the central elements in both the choice process and
tourist behavior at the destination [68]. There is a broad consensus that there are both "push motivation"
and "pull motivation" factors [69,70]. Push motivation is related to internal elements, typical of tourists,
and includes factors such as relaxation, quest for knowledge, and family togetherness. Pull factors
depend on the destination’s appeal and include elements such as the range of activities on offer,
natural or cultural attractions, security, or accessibility [68,71,72].
SPSS (ver. 20.0) was used for the exploratory factor analysis (EFA). A four-factor solution with
eigenvalues greater than one and a factor loading above 0.5, accounting for 66.63% of the total variance,
was chosen. Factor loadings of variables varied from 0.61 to 0.85. This study therefore meets the
criteria suggested by [73] (pp. 122–129) (factor loadings equal to or above 0.50, eigenvalues equal
to or above 1.0, and results of the factor analysis explaining at least 60% of the total variance) [27].
Cronbach’s α for the four dimensions ranged from 0.68 to 0.79, indicating high internal consistency
and a generally agreed upon lower limit of 0.60 for research at the exploratory stage [74]. The results
show a wide variety of motivations for visitors in rural areas.
As can be seen in Table 1, factor 1 exhibited most of the variance (32.61%) with a reliability
coefficient of 0.79. This factor incorporated four items of motivation (security and comfort; rest,
leisure, and relaxation; local people’s affectivity and friendliness; and local operators’ availability and
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friendliness). The proportion of the total variance explained for this factor leads us to conclude that
among rural visitors of the SVN, relaxation is a central motivational differentiation factor. The results
coincide with the work of [75] for Korea. This factor is related to visitors’ internal emotional factors,
reflecting a strong push motivation, but also a pull motivation related to residents’ hospitality. We have
named this factor “relaxation and hospitality”. Factor 2 accounted for approximately 13% of the
variance in data and incorporates four items related to the natural, architectural, heritage, and cultural
attractions of the destination. We identified it as “natural and cultural attractions”. Factor 3 accounted
for 11.41% of the variance and included leisure and sporting activities, sightseeing tours, regional
cuisine, and catering diversity. This factor was therefore termed “sports and activities”. Finally, factor 4,
identified as “local produce”, accounted for approximately 9.61% of the variance in the data. This factor
reflects a strong push motivation that reflects visitors’ preference for consuming local produce during
their trips and their willingness to pay for them.
Table 1. Factor analysis of motivations of Schist Villages Network (SVN) visitors.
Factor or Items Fact. Load. Eigenval. Var. Explain. (%) Cum. Var.Explain. (%)
Cronbach
α
Relaxation and hospitality (Mot1) 4.24 32.61 32.61 0.79
Security and comfort 0.84
Rest, leisure, relaxation 0.75
Local people’s affectivity and friendliness 0.69
Local operators’ availability and
friendliness 0.63
Natural and cultural attractions (Mot2) 1.69 13.01 45.61 0.77
Contact with nature 0.85
Natural and landscape resources 0.79
Traditional conserved architecture 0.72
Cultural and traditional heritage 0.61
Sports and activities (Mot3) 1.48 11.41 57.02 0.68
Program of leisure and sporting activities 0.80
Sightseeing tours 0.70
Regional cuisine and catering diversity 0.62
Local produce (Mot4) 1.25 9.61 66.63 0.71
I am willing to pay more for local produce 0.84
I prefer to consume local produce when
I travel 0.82
The survey included questions to determine whether or not the visitor had stayed overnight and,
in case he/she had, the number of nights. With these answers, we defined two alternative dependent
variables: length1, a binary variable indicating whether or not the visitor stayed overnight, and length2,
a discrete numerical variable reflecting the number of nights the trip included. In relation to the
determinants of the LOS at the destination, the covariates included in this study were classified into
three categories:
a. Visitor-based variables: Age, gender, education, occupation, and monthly income.
b. Travel-based variables: Motivation; visitor origin, which defines the distance to the region of
SVN (distance); the duration of the trip to the SVN in hours (duration); whether the visitor was
travelling as part of a family group or not (family); if they were repeating their visit (repeat); and
the number of villages visited during the trip (visits).
c. Destination-based variables: How the visitor heard about the destination (promotion); region
in which the village is located (region); physical morphology of the region (mountain); village
population size (size); existence of stores selling local produce, Schist Villages Shops, loja in
Portuguese (shop); village specialization in tourism (tourist activity); the previous image of
the SVN (image); satisfaction with activities (activities); and overall satisfaction with the visit
(satisfaction).
The target population comprised visitors to the SVN located in central Portugal. The empirical
study was conducted between July and November 2017. After screening the responses and removing
unusable questionnaires, 427 valid questionnaires were obtained. There was a sample error of 4.7%
considering a maximal variance with p = q = 0.5 and a level of confidence of 95%.
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3.3. Empirical Analysis
LOS is the factor that differentiates a same-day visitor from a tourist in a specific destination.
The analysis of LOS determinants is therefore of key importance. In order to estimate the relationship
between LOS and its determinants, a specific econometric model is required. The following multiple




where lengthi is the LOS for the ith visitor (i=1, 2, . . . N), X′i denotes a vector of determinants (personal
and travel characteristics, destination attributes, and other determinants), β is the vector of parameters
to be estimated, and εi is the disturbance.
The standard regression model (1) is not suitable for our objectives, since it does not allow us to
differentiate between a same-day visitor and a tourist. Furthermore, it fails to take into account that the
decision regarding the number of overnight stays is nested in the decision to stay overnight (the former
depends on the latter), nor does it allow for any variations between the factors influencing the decision
to stay overnight or not and those with the potential to influence the number of overnight stays (LOS).
A more flexible and attractive model is therefore necessary to take all three aspects into account.
From an econometric point of view, a Heckman selection model is a feasible alternative [76,77].
The Heckman selection model was used for the first time to estimate LOS by [30]. This model consists
of two equations: A selection equation to determine whether an individual stays overnight or not:
length1∗i = X
′
1i β1 + ε1i where length1i =
{
1 i f length1∗i > 0
0 i f length1∗i ≤ 0
(2)
and an outcome equation to estimate the number of overnight stays:
length2∗i = X
′





Not observed if length1∗i ≤ 0
(3)















where σ21 = 1, σ12 = ρ12σ2, and ρ12 is the correlation coefficient between the two disturbances.
The equation in (2) is, in fact, a standard probit model, describing the choice of staying overnight
or not. The choice to stay overnight is affected by variables in X1i with coefficients β1. The Equation (3)
describes the number of overnight stays as a function of the variables in X2i with coefficients β2.
In principle, the variables in X1i and X2i can be different, and the signs and magnitudes of the β
coefficients may differ across the two equations [78].
According to [79], this model might be estimated by maximum likelihood, but due to the difficulty
in maximizing its likelihood function (from an empirical point of view, this method often involves
difficulties regarding the convergence of the problem [80]), in our empirical work, a two-step procedure
proposed by [77], often called the Heckman two-step method (HTSM) or Heckit method, was carried
out. This method is computationally simpler and provides consistent estimators, making it one of
the most commonly used procedures in empirical micro-econometric work [78]. Stage one of the
HTSM consists of estimating the Equation (2) by maximum likelihood as an independent probit model
to determine the decision to stay overnight or not (the estimation is made using the entire sample).









where φ and Φ are the standard normal density and cumulative distribution function, respectively.
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In the second stage, and using only the data for overnight visitors (tourists), the least squares regression
of length2i on X ′2i2 and λ is then computed, yielding consistent estimates of β2 and σ12:
length2i = X
′
2iβ2 + σ12λi + νi (5)
where νi is the disturbance in this equation. According to [78], a crucial parameter in (5) is covariance
(σ12). Only if σ12 = ρ12 = 0 could we simply estimate Equation (3) by OLS (Ordinary Least Squares)
and ignore Equation (2). A simple selection bias in the OLS estimator arises if σ12 , 0.
Another key empirical question in the use of HTSM is the identification of the model (identification
of β2 in the second step). According to [78], for this method to work properly in practice, it is necessary
to introduce exclusion restrictions in the model (that is, variables existent in X1i are excluded from
X2i). In the case where X1i and X2i are identical, the model is only identified through the fact
that λi is a nonlinear function, and the working of HTSM will depend on the variation of λi in
the sample (for example, if λi does not vary much in the sample, then this term can be effectively
approximated by a linear function of X1i, which can introduce severe collinearity among the regressors
in Equation (5) [80]); hence, the importance of additionally introducing exclusion restrictions in order
to solve the identification problem. However, there is no practical rule to specify which variables are
most appropriate in order to establish the corresponding exclusion restrictions. An alternative is to use
those variables that have a significant effect on the probability of staying overnight (as good predictors
of length1∗i , they would be included in X1i), but do not have an effect on the number of overnight stays
(not associated with length2i, and therefore not included in X2i). This alternative for the HTSM to be
operative at an empirical level is in line with the proposal made by [30,81], among others.
Taking into account that there are no natural variable candidates to establish the exclusion
restrictions [78] and, therefore, the results may be sensitive to the chosen specification, our modeling
proposal consists of several alternative empirical models (as a consequence of establishing several
alternative exclusion restrictions) to compare the results obtained. If the results from the different
models are similar, they can be considered to be more robust and meaningful.
4. Results
4.1. Descriptive Analysis
From the statistics summary reported in Table 2, we can obtain the socio-demographic
characteristics and an approximate travel profile of visitors to the SVN. Around 48% of the 427
respondents were same-day visitors. The average LOS of the 52% who stay overnight in the SVN is
around 5.8 days. The number of men and women is similar, and a large majority of visitors (more
than 73%) were between 20 and 49 years old. Over half had university studies, 70% were employed,
and only 9% had a monthly income of more than 3000 euros.
Most of the visitors came from two areas of Portugal. Thirty-seven percent (distance1) came from
the center of Portugal, the region closest to the villages, and 38% came from the south of Portugal,
Lisbon, and the Portuguese islands. The average duration of the journey to the SVN was 4.3 h,
although it ranged from 0.5 to 28 h. Approximately 68% of visitors had travelled to the SVN region
previously. The average number of villages visited was five, with those located in Serra da Lousá
and Zêzere receiving the highest number of visitors. Most of the visitors heard about the SVN from
friends or relatives, had a fairly favorable previous image of the SVN, and expressed a high degree of
satisfaction with the visit.
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Table 2. Descriptive statistics summary.
Variable Description Mean Std. Dev. Min Max
Dependent variables
Length1 Dummy variable equal to one if the visitorstays overnight and zero otherwise 0.520 0.500 0 1




Under 20 years = 1, other = 0 (reference
category) 0.066 0.248 0 1
Age2 Between 20–34 years = 1, other = 0 0.349 0.477 0 1
Age3 Between 35–49 years = 1, other = 0 0.377 0.485 0 1
Age4 Over 49 years = 1, other = 0 0.208 0.407 0 1
Gender Gender (1 = male, 0 = female) 0.515 0.500 0 1
Education
Primary Primary education = 1, other = 0 0.070 0.256 0 1
Secondary Secondary education=1, other = 0 0.415 0.493 0 1
University University education = 1, other = 0(reference category) 0.515 0.500 0 1
Occupation
Occupation1
Employed in the primary, secondary, or
tertiary sectors = 1, other = 0 (reference
category)
0.700 0.459 0 1
Occupation2 Inactive or unemployed = 1, other = 0 0.300 0.459 0 1
Income
Income1
Less 1500 euros = 1, other = 0 (reference
category) 0.539 0.499 0 1
Income2 Between 1500–3000 euros = 1, other = 0 0.372 0.484 0 1
Income3
More than 3000 euros = 1, other = 0
(reference category) 0.089 0.285 0 1
Travel-based variables
Duration Variable indicating the number oftravelling hours to the SVN 4.331 5.586 0.5 28
Family Family holidays = 1, other = 0 0.321 0.467 0 1
Distance
Distance1
If the visitor comes from Central Portugal =
1, elsewhere = 0 (reference category) 0.368 0.483 0 1
Distance2
If the visitor comes from North of Portugal
and “Grande Porto” = 1; elsewhere = 0 0.138 0.345 0 1
Distance3
If the visitor comes from Lisbon, southern
Portugal, or the Portuguese islands = 1,
elsewhere = 0
0.375 0.485 0 1
Distance4
If the visitor comes from outside of
Portugal = 1, elsewhere = 0 0.119 0.325 0 1
Motivation
Mot1 Relaxation and hospitality 3.990 0.729 1.5 5
Mot2 Natural and cultural attractions 4.350 0.563 1.8 5
Mot3 Sports and activities 3.502 0.785 1 5
Mot4 Local products 3.785 0.854 1 5
Repeat If the visitor is repeating their visit = 1,otherwise = 0 0.677 0.468 0 1




If the visitor got to know SVN as a result
“Advertising in Audio–Visual Media” and
“Tourist Brochures” = 1, other = 0
0.185 0.389 0 1
Promotion2
If the visitor heard about the SVN as
a result of consultation in travel agencies,
internet search, or social media = 1,
remainder = 0
0.199 0.400 0 1
Promotion3
If the visitor heard about the SVN as
a result of recommendations from friends
and relatives =1, other = 0 (reference
category)
0.616 0.487 0 1
Sustainability 2020, 12, 4025 10 of 19
Table 2. Cont.
Variable Description Mean Std. Dev. Min Max
Region
Region1
If the village is located in the “Serra da
Lousá” = 1, elsewhere = 0 0.321 0.467 0 1
Region2
If the village is located in the “Serra do
Açor” = 1, elsewhere = 0 0.204 0.403 0 1
Region3
If the village is located in “Tejo-Ocreza” = 1,
elsewhere = 0 0.110 0.313 0 1
Region4
If the village is located in “Zêzere” = 1,
elsewhere = 0 (reference category) 0.365 0.482 0 1
Mountain If the village is located in a mountain area =1, elsewhere = 0 0.522 0.500 0 1
Size If the population of village is under 100inhabitants = 1, other = 0 0.532 0.500 0 1
Store
If the village has a shop selling local
products (Schist Villages Shops- loja) = 1,
other = 0
0.405 0.491 0 1
Tourist activity If the village has an economy specialized intourism = 1, other = 0 0.248 0.433 0 1
Image Variable indicating the previous image ofthe village 3.948 0.809 1 5
Activities Variable indicating degree of satisfactionwith the activities during the visit 3.726 0.973 1 5
Satisfaction Variable indicating the overall satisfactionwith the SVN region 4.110 0.744 1 5
4.2. Model Results
As a first approach, we estimate the model assuming that there is no sample selection problem
(σ12 = 0). Under this assumption, Equations (2) and (3) can be estimated independently. Equation (2) is
estimated by maximum likelihood as a probit model to determine the decision to stay overnight or not
(the estimation is made with the entire sample), and we were able to estimate Equation (3) by OLS as
a truncated regression to determine the number of overnights (using only the sample information of
the overnight visitors). The results are presented in the first two columns of Table 3.
Table 3. Estimation results of probit and truncated regressions and five alternative Heckman models
(outcome equations).
Models: Probit Regression TruncatedRegression Heckman1 Heckman2 Heckman3 Heckman4 Heckman5
Dependent
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Table 3. Cont.
Models: Probit Regression TruncatedRegression Heckman1 Heckman2 Heckman3 Heckman4 Heckman5









































































































Repeat −0.330 *(−0.130) 0.652
0.569
(0.317)









































































































































Observations 427 222 427 427 427 427 427
LR Chi (32) 149.77 ***
F (32,189) 2.12 ***
Inverse Mills ratio 1.34 1.78 0.839 1.49 0.960
Rho 0.29 0.38 0.19 0.32 0.20
Wald Chi2 69.23 *** 68.51 *** 70.66 *** 68.92 *** 71 ***
Note: All estimations carried out in Stata 14. Figures in parentheses are marginal effects. *, ** and *** refer to
significance level at 10%, 5% and 1%, respectively.
These results are of considerable interest for two reasons: firstly, because they anticipate that
the factors that affect the probability of staying overnight and the number of overnight stays may
differ and may have very different effects in relation to the two decisions, even of different signs.
Secondly, they allow us to follow an empirical criterion to select the variables that are likely to be
chosen to establish the corresponding exclusion restrictions; namely, the variables that significantly
affect the probability of staying overnight (probit regression), but do not have a significant effect on
the number of overnight stays in truncated regression. Four of the variables satisfy this condition:
Duration, repeat, size, and tourist activity.
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In the event of a sample selection problem (σ12 , 0), models (2) and (3) cannot be estimated
independently. In this situation, to obtain consistent estimators, we have to use the HTSM. In the
last five columns of Table 3, the results obtained by this method are given considering alternative
exclusion restrictions: In the model Heckman1, the exclusion restrictions are established by duration,
repeat, size, and tourist activity; in Heckman2, the exclusion restrictions are established by repeat,
size, and tourist activity; in Heckman3, using the variables duration, size, and tourist activity; in
Heckman4, using the variables duration, repeat, and tourist activity; and, finally, in Heckman5,
using duration, repeat, and size. The first result of interest is that in the five models, the inverse Mills
ratio term is statistically insignificant or, in other words, the hypothesis H0: σ12 = ρ12 = 0 cannot be
rejected. Consequently, there is no sample selection problem, indicating that the results of the truncated
regression can be considered consistent and, therefore, could be suitable for explaining the number of
overnight stays (Length2).
The results presented in Table 3 allow us to analyze the decisions to stay overnight or not and the
number of overnight stays where appropriate. To study the effect of each of the explanatory variables
on the probability of overnight stay, the results of probit regression can be used (column 1 of Table 3).
To analyze the effect of these regressors on the number of overnight stays, the results of the other six
models can be used (the truncated regression in Table 3, column 2, and the five Heckman models in
Table 3, the last five columns). When examining the results, we noticed that the variables related to the
visitor profile (age, gender, education, occupation, and income) do not have a significant influence on
the decision to stay overnight or the number of overnight stays. On the contrary, and with the exception
of the travelling companions (family), travel-related variables significantly influence the decision to
stay overnight at the destination. Obviously, the longer journey to the destination, the greater the
probability of staying overnight. Similarly, visitors from central Portugal—those who come from nearer
places—are those who comparatively have a lower probability of staying overnight at the SVN. Visitors
who come from the North of Portugal and the Porto area have a higher probability of staying overnight
at the SVN and, in all models, also show a greater tendency to a greater LOS at the destination. Visitors
with motivations related to rest and those with a preference for consuming local produce are most
likely to stay overnight in the SVN. Compared to first-time SVN visitors, repeaters are less likely to
stay overnight at the destination. Finally, the greater the number of villages visited, the greater the
chances of staying overnight at the destination. In addition, the number of villages visited significantly
influences the LOS.
Destination-based variables, such as promotion, the region where the village is located, the size
of the village, and the importance of tourism activities in the village, significantly influence the
probability of staying overnight in the SVN. Comparing institutional promotion and visitors’ own
information searches, recommendations by friends and relatives significantly influence the decision
to stay overnight. Institutional promotions through advertising in audio–visual media and tourist
brochures have the lowest impact on increasing LOS in the SVN. Compared to region 4 (Zêzere),
the probability of staying overnight is lower in villages located in region 3 (Tejo-Ocreza). In the event
that visitors stay overnight in one of the villages, LOS is higher in this region. Finally, the larger
the village population (size) and the greater the importance of tourism in the village’s economic
structure (tourist activity), the greater the probability that visitors will stay overnight at the destination.
Variables such as the situation of the village in a mountain area (mountain), the existence of a local
produce store (shop), the previous image of the destination (image), or satisfaction do not significantly
influence the decision to stay overnight or the LOS.
5. Discussion and Conclusions
Tourism has been shown as an effective instrument for the sustainable development of rural areas,
although its effects depend on the type of visitors (same-day visitors or tourists) and, in the case of
tourists, on their length of stay (LOS). Same-day visitors spend only a few hours in the destination;
therefore, their expenditure is lower than that of tourists [82]; moreover, environmental costs are
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higher, as visits are concentrated at the major attractions. Therefore, a key sustainability strategy for
destinations with a high percentage of same-day visitors, should be to get visitors to stay overnight for
at least one night.
In the case of tourists, a longer duration of stay contributes to greater efficiency in destinations in
three ways. Firstly, a higher LOS generates similar income levels with fewer tourists. Secondly, it means
that tourists can visit areas outside the usual circuits, ensuring a more even distribution of benefits
within the region. Finally, from an environmental point of view, higher LOS implies lower costs,
as fewer tourists are required to maintain income levels, thereby reducing CO2 emissions generated by
transport. Consequently, encouraging visitors to stay overnight and increasing LOS should be strategic
objectives for tourism management in rural areas. This implies first identifying LOS determinants.
Our study analyzed LOS determinants in the SVN area of central Portugal, an area where same-day
visitors account for almost half of the total visitor numbers, with the corresponding implications for
sustainability. Compared to other studies, the results reveal specific patterns in LOS determinants.
Visitor-based variables, such as age, sex, or education, which had been identified as significant
determinants of LOS in other tourism typologies [29,50,52], were not found to be significant in our
research, either in terms of the decision to stay overnight or in the duration of stay. This indicates
the specific nature of tourism in the SVN. As it is an affordable and relatively cheap destination
(double room rates range between 45 and 275 EUR per night) [83], variables of a socio-economic nature,
such as occupation or income, were not significant LOS determinants, in contrast to the findings of
other studies [32,54,84].
However, with divergent impacts, varying visitor motivations significantly determine the decision
to stay overnight in the SVN. The components related to the characteristics of the destination’s "natural
and cultural attractions" (Mot2) and “sports and activities” (Mot3) do not contribute to staying overnight
at the destination, while those related to the “relaxation and hospitality” (Mot1) and “local produce”
(Mot4) have a positive effect on the decision to stay overnight in the SVN. The first two components
(MOT2 and MOT3) are related to characteristics of the destination (pull motivation) and point to the
existence of some attractions and activities that can be enjoyed in a short period of time and, in many
cases, without the need to stay overnight at the destination. The last two components (MOT1 and
MOT4) are related to internal aspects of visitors (push motivation) [68,70] and could be associated with
slow tourism. Slow tourism is an alternative form of tourism and, according to [85] (p. 1), focuses
“on local contact and nearby sights, consumption of local products and heritage, use of clean energy,
ecological and ethical vision, and preserving the quality of life of residents and tourists alike”.
The component “relaxation and hospitality” (MOT1) was also a significant determinant in the
increase in LOS. Resting in a calm and friendly environment would appear to be an important factor in
encouraging tourists to spend a longer time at their destinations. Peace and quiet form an important
part of the appeal of rural areas, together with access to nature and architectural and cultural resources,
which are key elements in attracting a growing group of tourists, usually from large cities seeking
a slower, deeper, and more authentic enjoyment of the tourist experience [24,86–88]. On the contrary,
the other motivations have no significant influence on the number of overnight stays. As noted above,
this may be due to the lack of a sufficient offer of attractions and activities to retain tourists for a longer
period of time at the destination. Similarly, the number of villages visited (visits) is a variable that
was significant both in terms of staying overnight in the SVN and in terms of the increase in LOS,
indicating the need for a large itinerary in order to obtain a tourist product that justifies staying
overnight in the destination and a higher LOS.
Visitors from Northern Portugal and the Porto area tend to have the highest LOS. These visitors
are those, together with those from the Central region, who are closest to the SVN, thus generating
fewer environmental impacts in the form of CO2 emissions due to the reduced distances. This is
an interesting result from the point of view of sustainability. Visitors from nearby regions and with
a higher probability of staying overnight contribute to a greater net impact of tourism and to combatting
climate change and its effects in line with the 2030 Sustainable Development Goals [89]. From the point
Sustainability 2020, 12, 4025 14 of 19
of view of promotion, the word-of-mouth (WOM) recommendations of friends and relatives have
emerged as the most significant determining factor when staying overnight in the SVN. In contrast,
conventional advertising through audio–visual media and tourist brochures does not have a decisive
influence on encouraging visitors to stay overnight or boosting LOS.
Several specific characteristics of the various villages analyzed through variables, such as the
importance of tourism in the local economy (tourist activity) or the number of inhabitants of the
village (size), also significantly influence the probability of staying overnight in any of the network’s
villages. As pointed out by [35], visitors seeking contact with the local population, culture, and customs
appreciate contact with local producers and consumers. Similarly, the configuration of the tourist
offer and the location of the villages within the SVN (region) has proved significant in increasing LOS.
Compared to Zêzere (region 4), the probability of staying overnight in the Tejo-Ocreza (region 3) is
significantly lower. Zêzere is the region that attracts the highest number of visitors. It is located in the
center of the SVN geographical area, is made up of six villages, is the region with the highest resident
population, and has a number of major attractions, such as river beaches. In contrast, Tejo-Ocreza is
made up of only four villages, only one of which has a resident population, as the other three are used
exclusively to accommodate tourists. It is the most remote region and is a passageway to the Zêzere
villages, so many of the visitors only spend a short time in this region. The tourist specialization of
the Tejo-Ocreza villages means that the duration of LOS of overnight visitors is significantly longer in
this region.
The results of our study allow us to draw a series of conclusions and make some recommendations
that can serve as a guide for decision-making aimed at increasing both the weight of tourists within the
set of visitors and LOS in the SVN. First of all, it is clear that the SVN boasts a number of cultural and
heritage resources that are currently highly valued and in considerable demand. This is reflected in
visitor behavioral loyalty, measured through the high percentage of repeat visitors. However, the offer
of attractions and activities is insufficient in order to attract larger numbers of tourists and increase
LOS. Only the motivations that depend on internal conditions of the visitor, such as the search for rest
and the preference for local produce, have a significant influence on the decision to stay overnight
and increasing LOS. A number of previous studies have identified limited tourist products as one
of the weaknesses facing rural tourism [17,19,21]. Local stakeholders should expand the range and
availability of activities for visitors. This would allow tourists to explore the destination in more
depth, extending the economic and social benefits of tourism, whilst reducing environmental impacts
and improving tourist satisfaction. The offer of local produce should also be increased in order to
take advantage of the current interest in locally sourced goods. The preference for consuming local
produce can contribute to maximizing the net effects of tourism in rural areas. As the authors of [90]
(p. 42) point out, this trend “helps to preserve the small farms and sustain rural communities as
the money spent remains in the local community. It also minimizes food miles, thus cutting down
fossil fuel consumption and reducing air pollution”. In the SVN, local produce can be purchased in
the Schist Village Shops or consumed in the region’s various restaurants. There is also an extensive
leisure offer that includes sports and adventure tourism, as well as outdoor, cultural, and heritage
activities. However, we consider that this offer could be improved with greater cooperation and
coordination between the various companies operating in the region (accommodation, catering,
leisure and entertainment businesses, etc.). The properties, and even the villages themselves, would
also benefit from a policy of specialization based on tourist experiences that use the resources that
are specific to each. Efforts should also be made to encourage networking between rural tourism
establishments, and public administrations should promote coordinated offers centered on themed
itineraries. These measures would improve the offer, boosting its appeal and tailoring it for specific
segments of the demand.
Secondly, given that word-of-mouth recommendations were found to be the principal determinant
in the decision to stay overnight, regional institutions, operators, and the local population should join
forces in order to guarantee optimum visitor satisfaction levels. Overall and attribute satisfaction
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is widely acknowledged as a key determinant for attitudinal loyalty, understood as the intention
to revisit and recommend the destination to others [71,91]. Loyalty is important for three reasons:
It reduces price sensitivity; the costs of attracting visitors who are familiar with the destination are
lower than capturing new visitors; and loyal visitors will attract others through their word-of-mouth
recommendations [66,92]. On the contrary, compared to word-of-mouth recommendations, it has
been found that conventional advertising is neither effective in getting visitors to stay overnight at
the destination or in increasing LOS. This fact indicates the need to reconsider the promotion policies
implemented in the SVN to date.
Third, from the point of view of destination management and tourism policies, attracting visitors
from nearby regions should be a strategic objective, as [36] pointed out, to maintain income whilst, at the
same time, complying with obligations related to climate change. A key strategy would therefore be
destination marketing aimed at reducing average journey lengths as well as increasing LOS. Given that
visitors from the north of Portugal are those who are more likely to stay overnight at the destination
and that those from the center of the country rarely stay overnight given their proximity, we consider
that efforts should focus on two main geographic areas. Firstly, the destination should be promoted in
Spanish cities close to the SVN, such as Badajoz or Caceres, in order to boost visitor numbers from
these cities and increase LOS. The second key area should be southern Portugal and the Lisbon area in
particular, which has a significant number of potential visitors. From an environmental point of view,
this could contribute to sustainable tourism growth, one of the four key megatrends that tourism will
have to face in the coming decades [93].
Finally, it seems clear that certain characteristics of the villages, such as their population size and
possibilities for contact with the local culture and traditions, are fundamental determinants in staying
overnight at the destination. Various authors have already pointed out the need for local authenticity
through actions such as local gastronomic experiences, in order to achieve a more credible rural tourism
product [23,94–96]. Similarly, as recently noted by [97] (p. 1), “the tourist–resident relationship is one
of the sustainability issues regarding the social aspect of tourism development”. Therefore, it will be
vital for the villages to retain their population, maintain their traditional functions, and involve the
local population in tourism-related activities through social and cultural recreation. This would ensure
that visitors stay overnight at the destination and thus contribute to a more sustainable development
of the region in which the SVN is located.
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